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ABSTRACT

In order for the METOC comunity to renain
operationally significant and engaged with the war
fighters, decision nmakers and other custoners, METOC
products and services nust be fully integrated into the
systens that these various groups depend on for there daily
i nformation. This thesis investigates ways to nake METOC
product and services nore interoperable by utilizing net
centric concepts to inprove the tactical significance of
METOC products, accessibility to data, and interoperability
bet ween internal command systens.

| nprovenents where nade to the Joint METOC Vi ewer and
METCAST systenms to inprove the ability of the prograns to
provi de tactically significant products and dat a
accessibility. Additionally, developnents were nade to
create an interoperable Electronic Ship Fol der Database and
Message Parsing Program that allows all Optinmum Track Ship
Routing (OISR) data to be organized into one system that
can be used to parse, track and dissem nate OISR rel ated

i nf ormati on.
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| NTRCODUCTI ON

In recent years, the Departnent of Defense (DoD)
shifted from a threat-based nodel to a capabilities-based
nodel for mlitary operations (CICS, 2000). This shift
occurred because we no |onger know with any certainty where
or how our mlitary resources wll be required. The
evolution of a capabilities-based mlitary, as outlined in
the Joint Vision 2020 (CJCS, 2000), requires that our
mlitary be nore nobile, flexible, and interoperable
(joint) then ever before. Today, Network Centric
Qperations (NCO has becone an inportant neans to provide
information to decision nakers. Qur mlitary can now
qui ckly exchange and process information so that navy goals
such as munitions on target and expedient routing of ships

around stornms can occur.

This change of focus is as relevant to the Meteorol ogy
and Cceanography (METOC) conmunity as it is to “Big Navy”.
Today we provide things like satellite images or weather
briefings in stand-al one PowerPoint slides, but this nust
change. These new tines nmandate that we becone nore
integrated and interoperable wth the decision makers and
war fi ghters. By increasing its interoperability, the METOC
comunity will “remain strategically engaged and becone
significantly nore operationally and tactically aligned by
provi ding decision makers with knowl edge that is specific
to the warfighter pl at f orm system weapon, etc.”
(Cceanographer of the Navy, 2002).

This new business nodel will force the METOC comrunity
to nodify the way it provides <current products and
1



services, requiring new nethods and tools to create new
products and services. Today, our conputer software
prograns and services in the METOC comrunity have been
| argel y devel oped by | ocal conmands. This resulted in very
good prograns |ike the Joint METOC Viewer (JW), Naval

Oceanographic Data Dissemnation System (NODDS), Online
Messaging System (OM5), or the current OISR tracking
dat abases, that net the local conmand requirenents, but are
not interoperable wth the warfighter or other METOC

conmands. Current application that provide data to the
fleet like JW, G-MPL, TAWS, AREPS, |MAT, NOW5, Access,
Wrd, Excel, Notepad provide static pictures or text

products that require a man in the loop to process and
present the product to the custoner.
A STATEMENT OF THESI S GOALS:

The goal of this thesis is to inprove interoperability

of METOC product and services by:

1. Enabling the forecaster tool of choice, the Joint
METOC Viewer (JW), to produce products (ESRI  Shape
formatted Horizontal Wather Depictions (HW) and ship

tracks) that can be displayed on a tactical display.

2. Inproving the METOC product dissenm nation tool,
METCAST, to allow easy transfer of Regional Center created
products (HWD's and ship tracks) to customers, staffs, and

ot her Regi onal Centers.

3. Upgrading existing Optinmum Track Ship Routing
(OIrSR) database into an Electronic Ship Folder that would
not only make all OISR Centers nore interoperable, but
increase the efficiency of the database by including all
elenments of the OISR system (e.g., nessage support,

2



dat abase tracking, automated report/netrics generation and

aut omat ed web page production).

Each of these individual projects inproves the ability of
the METOC conmunity to better serve itself and the fleet
with nore tinely, accurate and tailor-nmade products. Thi s
thesis al so proposes a concept of operations for how future
METOC (possibly nore nmesoscale) products can and should be
provi ded.

B. | NTEROPERABI LI TY W TH THE WARFI GHTER

Today, only a few METOC products, such as high w nds
and high seas warnings, tropical forecasts and NAVO REACT
products are produced in a format that can be displayed on
the warfighter display systens (e.g., dobal Conmand &
Control System (GCCS), ESRI ARCVIEWARCINFO . 1In an effort
to increase the interoperability of METOC products wth
tactical displays, inprovenents have been nade to JW to
allow viewwng of HW s and ship tracks in ARCVIEW and

Pol exis Viewpoint. This process was tested during FBE-J as
part of the Geospatial Enhanced METOC (GEM program being
coordinated by the center in San Diego. Al t hough this

project only tested a |imted subset of METOC products, it
has established the CONOPS and determ ned problem areas for
devel opi ng additional capabilities.

C. | MPROVED COVMUNI CATI ONS FOR REG ONAL CENTER PRODUCTS

Traditionally, Navy METOC Regi onal Centers have
produced products either in a text-based format for
transm ssion over the Navy' s nessagi ng system or graphical -
based formats that were pushed to a web site. These data
formats were adequate for support wthin a particular

centers Area of Responsibility (AOR); however, when support

3



for a command crossed traditional AOR boundaries, no sinple
met hod existed to produce a consolidated product. As a
result, staffs and regional centers where forced to brief
multiple slides or manually recreate products from other
centers, wasting valuable resources. In this effort,
i nprovenents were made to the METCAST Channels system to
allow nmultiple products from nmultiple product producers to
be quickly and easily uploaded and downl oaded. Now
di sparate or geographically separated products can be
nerged to create single consolidated basin, hem spheric or
gl obal products. The scope of this thesis is to conduct
this process using HAD' s and ship tracks. HWD' s and Ship
tracks traditionally are two inportant METOC products that
requi re coordination between centers and are required by
centers, and by Qperational and Type Comranders.

D. ELECTRONI C SHI P FOLDER

The OISR program which wll be discussed nore in
Chapter 11, is operated by various centers around the gl obe
and provides cost savings and storm avoi dance services for
vessels transiting large ocean basins. Runni ng an OISR
program requires that Regional Centers have ways to
retrieve and view current weather data, nonitor operationa
nmessage traffic, track the requested OISR support, and
supply the latest OISR data to appropriate commanders.
Al t hough the end product of the OISR process for Regiona
Centers is identical, current support nethods differ from
center to center causing inefficiencies and database
m smatches. As a ship transits from one AOR to another,
data entered into one database nust be manually replicated
to the database at the second regional center. To inprove

the interoperability in this program a conprehensive
4



El ectronic Ship Fol der system has been devel oped that wll
i nprove the nmaintenance of the OISR program and inprove
interoperability between regional centers. The scope of
this project will include a database for support tracking,
nmessage dissemnation tools to autonate sone data entry,
and upgrades to JW and METCAST that allows easier product

devel opnment and di ssem nati on.
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1. PROGRAM AND SERVI CE OVERVI EW

This chapter w Il discuss the progranms used in this
thesis, JW and METCAST and provide a brief description of
the basic structure of a NMOC Center OTSR program The
deficiencies discussed will be confined to only issues
related to JW, METCAST and the distribution of HW and
Ship route products
A JW

1. Backgr ound

JW is a program developed by SPAWAR and Fleet
Nunerical Meteorol ogy and Cceanography Center in Mnterey,
CA. JW is conpatible with the Mcrosoft Wndows OGS
famly, Sun Solaris and HPUX JW is used to display
gridded nodel data, satellite imagery, surface and upper
air observati ons, along wth nmany other types of
nmet eor ol ogi cal and oceanographic data (FNMOC, 1999). The
gridded data that is displayed can be viewed in standard
contour maps or as horizontal and vertical cross-sections.
To formulate a forecast, raw data can be overlaid wth
METOC synbology to produce neteorol ogical products (e.g.,
HAD's, Analysis Charts, Hgh Wnds and Seas) as well as
situational awareness and analysis tools (e.g., Ship Tracks
and Storm Tracks). JW is the backbone for current Naval
net eor ol ogi cal forecasting; used in Ccean Basin and
Qperations Area (OPAREA) forecasting, Ship routing (OTSR),
Flight forecasts using the Optinum Path Aircraft Routing
Software  ( OPARS), ai rport observati ons and forecast
di spl ay.



2. Defi ci enci es:

In the production of tactically relevant products or
the automatic generation of Center “value added” products,
JW needs to have the capability to output shape formatted
products and be able to add manually generated products to
the slide show feature.

a. Tactically Rel evant Products

The ability to know where your forces are in
relation to your eneny is extrenely valuable. For ce
| ocations conbined with current intelligence (e.g., troop
novenents, mssile |aunches, signal detection, etc.) and
weather is vital to mssion planning and execution. The
Navy GCCS system provides the common operational picture
(COP) used to display real-tine and near real-tine battle
space information. Recently the Naval Special Warfare
(NAVSPECWAR) Conmand began to wuse conmercial products
(e.g., ARCINFO ARCVIEW ARCGS) from ESRI that allows geo-
| ocated and ortho-rectified information (satellite i nages,
chart and map products, tactical Products) to be overlaid
on the sane display. In order to fuse METOC products
into the tactical picture, the METOC community nust produce
products in conpatible fornmats. In July 2002, DoD awarded
a contract to ESRI for the Conbined Joint Mpping Tool Kit
(GQIMIK) that may becone the next Generation COP by year
2012. The METOC community only provides H gh Wnds, High
Seas and Tropical Warnings to the current GCCS COP.
Addi tionally, sone Naval Oceanographic Ofice products are
being produced in shape format for wuse in ESRI's ARC
Pr oduct s. M nor upgrades to JW wll allow us to produce

nmet eorol ogi cal products into ESRI’s shape format and thus

8



allow METOC products to be viewed directly by NAVSPECWAR
and the future COP.

b. Auto Ceneration of NMOC Center “Value Added”

Product s

JW's Slide Show production capability allows
users to create presentations used for analysis or for
creating weather products for custonmers. Presentations are
produced by conbining various types of METOC data |ike
satellite inmages, gridded nodel data, observations, and
conbined on a comon background map display. Data is

automatical ly updated whenever the |atest METCAST downl oad

occurs. Dat a IS retrieved usi ng VETCAST, t he
publ i sh/ subscri ption servi ce, from t he Tacti ca
Environnental Data Server (TEDS), |ocated at FNMOC or any
of the Regional Centers. Al t hough these products are

useful for the neteorologist to wuse for conparing the
vari ous nodel output wth satellite data and |ocal analysis
products, they are not particularly useful to the novice
who just wants to know basic weather, like visibility or
t enperat ure. These novice custoners are actually provided
with an interpretation of the nodel and satellite data that
is prepared by the METOC Regional Center called *“value
added products”. Unfortunately these “value added
products” are not currently part of TEDS and METCAST.
Today they are nerely saved to a |local server or hard drive
thus JW and METCAST do not know they are avail able and can
not update the slide show presentation. The result of this
deficiency is that personnel from the center nust recreate
the product from scratch. If JW were aware of the “val ue
added products” and automatically wupdated web pages it

coul d save many hours of tedious and redundant worKk.

9



B. METCAST
1. Backgr ound

METCAST s a standards based, request-reply and
subscription system used for distributing weather and
oceanogr aphi ¢ dat a. The METCAST System is made up of the
METCAST Servers |located at FNMOC or at any of the Regional
Centers located around the globe and the METCAST dient
that is used by the Iocal wuser. Data is delivered by
METCAST over the Internet, N PRNET or SIPRNET using Hyper-
Text Transfer Protocol (HTTP) and Miltipurpose Internet
Mai | Extensions (M ME). METCAST users interact with the
program by using the METCAST dient G aphical User
Interface (GJ), which allows a user to select a region of
interest, the products to be retrieved, as well as the
frequency and type of retrieval. Once the region and
product types have been created, the region is schedul ed
for download and the retriever process is started which
establishes the comrunications path between the NETCAST
Client (user interface) and the METCAST Server.

METCAST currently has two nethods of retrieving data
via the METCAST dient. The request-reply is used for
requesting established products from the METCAST Server,
which are typically nodel output, satellite inmagery, and
observational data that FNMOC produces or collects and then
distributes. The other nethod of data retrieval is to use
the METCAST Channels where METCAST clients can publish and
retrieve many different data types ranging from center
generated forecasts, docunents, PowerPoint presentations or
sinple text files. The advantage of this nethod is that
METCAST Clients can publish information at will and as |ong

10



as the required attribute information is provided the
product will be validated and posted to the channel. Once
the product is posted, it is available to anyone who has a
METCAST client or any other product that has access to the
METCAST Server (i.e., Polexis Viewpoint). As stated in the
introduction, one of the goals of this thesis was to
inprove the interoperability within the community and the
METCAST Channels provide quick access to products between
centers, staffs and the warfighter.
2. Def i ci enci es

The original version of the METCAST Channels server
required that each channel contain only one type of data
(e.qg., t ext product s, j pg  graphics, gif gr aphi cs,
Power Poi nt presentations, etc.) and that only one version
of each type of product exist at one tine. Addi tionally,
the METADATA or attributes available to sort the data was
insufficient to provide easy access to the intended data.
These restrictions nmeant that if this system were to be
used to provide OISR Ship Track data for a particular
regional center, then a new channel would need to be
created for every published ship track. Since each of the
three Centers that provide OISR services continuously track
anywhere from 20 — 100 ships, the nmintenance on this type
of system would quickly becone unmanageabl e. Consequent | y
the METCAST Channels server nust be nodified to allow
additional attributes to be associated wth each product
type and each Channel nust be able to hold nultiple
products with unlimted attri butes.
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C. OISR
1. Backgr ound

OISR, which is operated by the Regional Centers in
Norfol k, VA, San Diego, CA, and Yokosuka, Japan is a
program used by the Navy for storm avoidance and cost
savings during long ocean basin transits. OISR is an
advi sory program which mnimzes damage to both personne
and material by constantly nonitoring the atnospheric and
oceanographi ¢ conditions throughout the world s oceans and
provi ding continuous support to Naval, U 'S Coast Cuard,
DoD support and contract vessels, as well as authorized

forei gn vessels.

In order to nmaintain an OISR program a center must
have a way to send and retrieve nessage traffic, retrieve
and view current weather data, track the requested support,
and supply the latest support netrics to the appropriate
conmander s. Every center can send and retrieve nessage
traffic either by using Gateguard or the Defense Message
D ssem nation System (DMDS). Additionally, all centers
di splay weather data using JW and retrieve their data
ei ther using METCAST or by downl oading thunbnails from the
FNMOC website (N PRNET or SIPRNET). Today, differences
exist in the tracking nechanism and netrics generation
between the three OISR centers. Each center mamintains its
own independent program wusing its own nethods of tracking
(dat abase, spreadsheet, etc.) and watch-to-watch turnover
procedures. However, all centers use OISR folders to track
routing information for each vessel. These folders are
usual ly maintained by the OISR officer or tech and contain

sone, if not all of the follow ng information:
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1. Shi ps OISR request nessage or MOVREP

2. Picture of the ships track (usually plotted from
JW)

3. bservati onal nessages

4. Forecast nessages (VEAX or AVWEAX)

5. OTSR nessages (Surveillance, Advisories, Divert
nessages)

6. Oper at i onal nmessages (OPREPS, Towi ng Reports,
S| TREPS)

7. Any ot her pertinent information about the vessel

Since OISR support is provided on a daily bases, and
information is passed from watch to watch, a database or
spreadsheet is maintained to track the latest infornation
on the ships and provide turnover between watch sections.
Metrics are provided in many different formats such as
spreadsheets and PowerPoint presentations. Some centers
provi de web pages W th tracki ng i nformation but
unfortunately no consistent standard exi sts.

2. Defi ci enci es

Vessel tracking and netrics collection nechanisns
differ fromcenter to center. Database systens which, track
the current support need to be nore robust to provide
| atest ship information |ike observations, operationa
nmessages, WEAX/ AWEAX nessages and all required nessage,
graphics and current statistics. This information should be
provided to appropriate comranders in an easy to read,

standard format using an external or internal website.
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111. SOFTWARE DEVELOPMENT, OPERATI NG PROCEDURES
AND PRODUCT DI STRI BUTI ON OVERVI EW

This chapter describes the upgraded features of JW
and METCAST and the Message Parsing Program and El ectronic

Ship Folder Database. Detailed information about the
function of the entire system will be provided in Chapter
| V.

A JMW/ METCAST UPGRADES

JW is a forecaster tool wused by nearly every Navy
forecaster, around the gl obe. New requirenments are
continually satisfied as enhancenents are added to the
program A goal of this thesis was to inprove the
interoperability of tactical and non-tactical products
created using JW and dissem nation of those products using
METCAST. The concept of operations (CONOPS) for this effort
concentrated on tw products, HW's and Ship Tracks.
The concept proven here can be applied to any MTCC
pr oduct .

1. JMW Upgr ades

Over a six-nonth period, nodifications to JW 3.6 were
made to make products nore tactically relevant and to
enable easier transfer of these products to customers.
Additionally, changes were nmade to the slide show feature
of JW to allow ship tracks to be automatically generated
and avail able for web publishing.

a. HWD and Ship Track Creation/ Publishing

The primary change to JW/ METCAST was the ability
to create and publish products to a METCAST channel. For
this inplenmentation, we used a METCAST server on SIPRNET
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| ocated at FNMOC. A user-friendly interface was devel oped
that allows wusers to create and publish JW overlays.
Interfaces for publishing finished products were added to
the existing HAD's and Ship Route portions of JMW. Si nce
the interfaces remained essentially the sanme, very little
training is needed to exploit this new functionality.
Forecasters use the sanme drawing tools they already use
daily to create HW's, Hi gh Wnds Warnings, and H gh Seas
Warnings and now can publish the product using the new
publish capability. Products are created wusing JW
graphical tools that allow a user to draw a feature and
then save the product (See Figure 1).
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Figure 1. Saving a Drawing in JW

If a user wants to publish a product to a METCAST
Server, products are created in the same way but the user

sel ects the Publish Drawing option (see Figure 2).
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Figure 2: Publishing a Drawing in JW

Product attributes nust be specified when you publish to
provi de dat abase catal ogi ng and product selection for
subscribers. The significance of attributes in METCAST
channel s will be discussed |later. Figures 3 and 4 show

di al ogs used to collect the required attribute data. The
attributes are then automatically sent to the channel using
a utility program call ed wshove. exe.
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Figure 4: Publishing Dialog Box 2 of 2

Ship Track data is added to the server in a
simlar mnner, however, rather than the publish feature
bei ng added under the File nenu, it is added directly to
the ship route editor. Users publish a ship track to the
server by first selecting the track in the ship route
editor and pushing the publish button. Di al og boxes are
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simlar to those for HW s. Figures 5 through 7 show the
steps required to submt a ship track to the server.
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Figure 6: Ship Track Publish Dialog 1 of 2
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Figure 7: Ship Track Publish Dialog 2 of 2

Once the file is placed on the server it is
avai l able to the METCAST client for download. Products are
formatted in XML and conply wth the Task Force Wb Portal
initiative. XM. is well suited for neking the product
interoperable with other systens. Mire discussion about how
the data is retrieved from the server will be provided in
t he METCAST server and client sections.

b. Aut omati ¢ Product Generati on

The upgrades to the existing slide show buil der
will reduce the ambunt of man-hours required to build
custom zed val ue added products. Although JW was able to
produce slides wusing METCAST data along with the value
added products, locally generated products do not cause the
slide show product to automatically update. This issue
was solved for ship tracks by nmodifying JMW' s slide show
capability. Now whenever a ship track is opened in the Ship
Route Editor, the presentation wll be wupdated. Thi s
feature will be added to the other value added products
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like HAD's in the near future. For nmore information on
creating slide show see FNMOC, JW 3.5 Hel p.

2. METCAST Upgr ades
a. METCAST Server

The METCAST server is a publish/subscription web
service used to distribute data via the Wrld Wde Wb.
Using METCAST, a user can publish products, define the
catalog attributes, and delete products if authorized.
Data consumers use the METCAST catalog to discover what
data is available, and then, based on the discovered
content subscribe to the required data. Data nodified and
publ i shed by the producer is then automatically sent to the
consuner. In this case, the METCAST generic channel
capability was used to send HAD's and ship routes. METCAST
also contains fixed channels for know data types |I|ike
forecast grids, imagery and observations. The origina
channel architecture only allowed one product type or M ME
type per channel (i.e., product format; text, XLM grids,
Power Point, etc.). The new architecture allows a channe
to contain nultiple MM types and an unlimted nunber of
descriptive attributes. Queries are made based on desired
attributes or, if desired, a user can request contents of
the entire channel. Wth this version of METCAST channel s,
nearly unlimted custom zation is possible for any
arbitrary data. METCAST channels provide a very flexible
and arbitrary data publish/subscription service. In any
given inplenmentation, a concept of operation is required if
users are to exercise this capability. In our case

approximately 20-30 different channels were established for
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simlar data formats. For additional information on the
METCAST  Channel s Server see t he docunent ati on at
http://ww. net net. navy. m | / ~spawar / JMW- TNG Met cast -
Channel s. htm .

b. METCAST d i ent

The METCAST Client provides a user interface to
the METCAST Server (Figure 8). Using the METCAST client
users can retrieve available products from channels.
METCAST provides several Gaphical User Interfaces (GU)
specifically designed for grids, observations and imges.
For channels a nore generic G aphical User Interface (GU)
was devel oped. To access the Channels dial og box, click on
Options and then Channels nmenus with the METCAST dient
(See Figures 8 and 9). Sel ect the Channels option and an
interface (Figure 10) opens that allows you to select the
channel associated with a product. HW s are stored in the
annot ated product display channel and the ship tracks are
stored on the ship route channel (classified and
uncl assified servers). When a user accesses a channel,
they have the option to retrieve the entire channel or only
retrieve information based on a certain search criteria.
The criteria that is used for the search is based on the
attributes associated wth each product. Again, the
attributes are determ ned when the product is created and
upl oaded. METCAST attributes can be either mandatory or
optional but for the HAD's and ship route products, all
attributes are mandatory. Figures 10 through 13 shows how

a user selects the available channel, the required
attribute type and the specific attribute value. Once
conplete the user is ready to retrieve the product. Each
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retrieval can be scheduled for an on demanded, periodic or
schedul ed download (see FNMOC, JW 3.5 Online Help for
specifics). Wen channel products are downl oaded, they are
routed to MM handlers specified in the milcap file.
This process is part of the http protocol and specified by
Borenstein, 1993.

Mai |l handlers are also referred to in the METCAST
docunent ati on at http://zow e. net net. navy. m |/ ~spawar/
Briefs/Jnmv-tng/ HTTP-Ref . ht m . Based on these nechanisns,
HW\D' s are pl aced in t he \'j mvwi n\ noddsf | s\ gl obal hwd
directory and the ship routes are placed in the
\'j nvwi n\ noddsfl s\tracks directory. To display the product
in JW, follow the procedures for displaying a draw ng or
ship route, respectively in FNMOC, JW 3.5 Online Hel p.
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Figure 8. METCAST Cient Interface
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Fi gure 9: Accessing Channel s Di al og Box

Fi gure 10: METCAST Channel s Di al og Box
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Figure 11: Sel ect Product from Channels by Searching
Attributes

Figure 12: Sel ect Required Value fromAttribute
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3. Tacti cal Products

Another significant addition nmade to JW was an
ability to export JW products in ESRI’s shape fornmat.
Shape allows different types of geo-referenced data to be
added to a common map background. ESRI provi des
Geographical Information Systens (AS) mapping Services for
nunmer ous governnments and commercial agencies worldw de. In
the summer of 2002, ESRI was awarded a contract for the
Comrercial Joint Mapping Toolkit(C JMIK) that can be used
to overlay mlitary data over N MA naps. Using this
capability, the METOC community can now feed neteorol ogical
and oceanographic data directly onto decision nakers

di spl ays.

In this denonstration, the user nust export an XM
file that is then converted to a Shape file using a stand
al one program This conversion process is either spawned
automatically using a MM hel per application or manually
froma command |ine. In the future, we should incorporate
the export shape capability directly into the JW
i nterface. The program is activated manually as foll ows;
open a Wndows command w ndow (Figure 14) and change the
directory to drive:\jnmw n\noddsfls\global hwd. Type the
command xmnl 2shape “filenanme”.xm, where filenane is the
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actual name of the xm HW file. The xm 2shape. exe nakes
up three files, the first file (.shp) contains the latitude
and longitude of the points, lines and polygons that wll

be generated, a second file (.shx) gives an index to the
shp file and the third files (.dbf) is the database file
that contains the attributes associated with each of the
shp files. Since each graphic is created from both |ines
and polygons, the A files contain the line data and the B
files contain the polygon information. JW/ METCAST noves
the files into the \jnvw n\noddsfls directory. The user

opens the JW display nmap and then opens the shape file by
selecting “File”, “Open Shape File List” from the nenu. A
dialog allows users to select the appropriate shape file
which is then displayed on the nmap background. The shape
files are black and white because ESRI assigns arbitrary
color files when initially | oaded. A second file (ARCVI EW
3.2,.avl file) is required to associate colors to the shape
file if colors in ARC View are desired. Until the formt

of this file is better understood, the current xnl 2shape
file is unable to generate this file. These files can be
created nmanually wthin any of the ARC products and

associated to an HAD or ship route file.
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In addition to shape, XM (Extensible Mrkup Language
- a standard fornmat for the web enabled Navy) formatted HWD
and ship route files are uploaded to the METCAST Channel s.
XM. files can be displayed by the Polexis XIS Viewoint
software and newer version of ESRI Arc View. These
functions are currently undergoing testing as part of the
Geospatial Enhanced METOC (CGEM program in San Diego.
Pol exi s provi des encoders and decoders needed to fuse METCC
data into the U S. Navy' s COP.
B. MESSAGE PARSI NG PROGRAM

The Message Parsing Program scans incomng text
formatted nessages and, based on a search word hierarchy
and user preferences, parses nessages into an Access
database for the Electronic Ship Folders, JW formatted
bservati ons and MOVREPS, and noves nessages to a specified
directory if required.

1. Program Requi rement s

The program is witten in Visual Basic and runs on

W ndows 2000 or higher. The program is called parser.exe
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and requires tw text files, plist.dat and activeship.txt,
that are located in the program hone directory. Two
additional files, parsedata.dat and adm n.dat, are created
during setup and provide the necessary search criteria and
configuration data.

2. Program Fil e Descriptions

The parser.exe file is the executable program of the
Message Parsing Program  This program parses the avail able
nessage traffic into the specified formats. In order for
the program to work, several secondary files are used to
provide the search criteria, locations of the available
directories, port list, and the nane and route nunber of
the OISR supported vessels. The following is a list of
required files and a description of their operation:

1. activeship.txt: The activeship.txt file is
created in order to connect the nessages sorted by the
parser program with the ships being supported in the
El ectronic Ship Folder. This file is exported by the
dat abase with the route nunber and ship nane separated by a
comma (Ex. S2002100, USS Shipnane). The format for the
route nunber is Station Letter (S = San Diego, N = Norfolk
and Y = Yokosuka) followed by the four-value year and
finally the sequential route number (nunbers start at 1 at
t he begi nning of each cal endar year).

2. plist.dat: The plist.dat file contains all the
ports around the world, along with the associated |atitude
and | ongitude. This file is used when a MOWREP is parsed
and the ETA or ETD line of the nessage does not contain the
| atitude and | ongi tude information.

3. parsedata.dat: The parsedata.dat file, created by
the parser.exe file, contains the search paraneters and
parsing criteria. This file is created when the programis
installed and initialized with the first search paraneter
The file is a random access file or indexed file that
allows the information wthin the file to be quickly
accessed and read into and out of the user interface. A
text editor should never be used to manually edit this

29



file, as this will nake the file unusable by the Message
Par si ng Program

4. adm n. dat : The adm n. dat file contains the
configuration data for the program The configuration data
holds the command nane, conmand |ocation, and all the
directories for the parsed data files. These directories

can all be pointed to the same location or to different
| ocati ons depending on how the adm nistrator of the program
wi shes the files to be stored.

5. p_l og. dat: The p_log.dat file is a log that
contains the actions of the program as it scans each file.
The following data is stored in the log file:

A. Time of scan

B. Oiginal file nane

C. Ship Nanme

D. Date-Tinme-Goup of Message

E. Logcode. The logcode is a string of

characters that show all the various steps that the program
took to parse the file, as well as any problens that may
have occurred. The possible nessages are:

1. Parsed to Database. This neans that the
data within the file was parsed into the Electronic Ship
Fol der format and was placed in the ness.txt file.

2. Failed to Parse JW File, the file is in
strDir, where strDir is the directory where the file was
pl aced. This error occurs when too nmany m ssing variables
were detected when the observation or MOWREP files were
par sed. The file is noved to a tenp directory and can be
nodi fied by the user and reprocessed.

3. MOVREP Parsed to JM. The MOVREP was
properly parsed into the JW format and the file was copied
into t he specified JW directory and naned
SHI PNAME_DTG shp, where SHIPNAME is the nane of the
originator of the nmessage and DIG is the date-time-group of
t he nessage. It is recomended that all ship routes be
sent to the tracks directory wthin your primary
j mvwi n\ noddsfls directory.

4. MOVREP not parsed, ETD, ETA, VIA POCS or
MODLOC not found. This error occurs when a MOVREP file is
parsed and neither the ETD, ETA, VIA POS or MODLOC key
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words are found. Usual ly, when this occurs the MOWREP is
an arrival or wupdate nessage and would not need to be
pl aced into JW.

5. OB not parsed, M ssing 99. This error
occurs when the 99 specifying the |location of the |atitude
group is mssing from the observation. If the 99 is
mssing than the parser cannot |ocate the different
sections of the code since it is using the 99 to determ ne
where the information should be located within the code.
In sone case the 99 may be in the nessage, however extra
spaces may be between the Latitude group and the previous
code group.

6. OB parsed to JM. The observation was
properly parsed into the file jnmvobs.dat |ocated in the
specified JW Directory.

7. File nmoved to strDir, where strDr is
the nane of the directory where the file was pl aced.

8. Search Phrase provides the key word that
was found in the nessage.

9. No search phrase found, file noved to
Ceneral Folder. This nessage neans that none of the search
words in the parsedata.dat file where found in the nessage
and now the program has defaulted to nove the nessage in to
t he database as general and the text file has been noved to
t he general fol der
F. Code for whether search paraneter was found
(1 = yes, 0 = no)

6. Mess.txt: The ness.txt file is the nessage export
file, which is read into the Electronic Ship Folder. Thi s
file is generated when the nessages are parsed. When the
file is read into the database, this file is deleted and
recreated by parser.exe.

3. Install ati on

The Message Parsing Program (Fig. 15) operates in
conjunction with the Electronic Ship Folder Database and
both prograns should be placed in the sanme directory for
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easy operation. Directory selection is dependent on user
preference and can be used in stand al ong node on a single
conputer or stored on a network drive. Al t hough the
dat abase is designed to be accessed by nmultiple users, the
Message Parsing Program should be utilized by one conputer
systemat a tinme (i.e., OISR Router or Tech conputers). To
install the Message Parsing Program add the parser.exe and
plist.dat file in your directory and then export the |ist
of active ships from the database (see Electronic Ship
Fol der Dat abase, Program Operation).
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Fi gure 15: Message Parsing Program User Interface

4. Description of User Interface

Once the program is installed and all required files
are avail able, the program can be run by double clicking on

the parser.exe file. The user interface shown in Figure 15
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is the primary screen of the Message Parsing program In
order to understand how data should be entered into this
formone will need to understand the purpose of each of the
sections.

a. Pr ogr am Header

Figure 16 shows the program header where users
nmust decide what term the program will look for and what
will be done to the nessage once that particular termis
found. The first object of the formis the “Select Profile
Nane” drop-down list. Fromthe drop-down list the user can
view all the Profile Names for each of the search phrases.
Each profile can be viewed by selecting the appropriate

itemfromthe drop-down |ist.

The “Profile Nane” is a unique identifier of the
search phrase being |ooked for. Since the search phrase
may not be unique if “Secondary Selection Criteria” is also

being used, the profile nane nust be sonething that helps

the user renenbers what the particular profile does. | f
users enter two of the sanme profile nanes, an error wll be
produced and the user will need to change the nane before
the profile will be saved.

The “Search Phrase” is the exact term that wll
be scanned for in the nessage. Since the term nust be an
exact match to the string found in the nmessages, in order
for the nessage to be parsed, users may need to use several
forme of the sanme string idea to get all the associated
nessages (e.g., SURFACE OBSERVATI ON, SURFACE OB, SURF OB
SRF OB). In order to create these different phrases,
several profiles wll need to be created wth unique
profile nanes for each
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The last object in the header is the “Parsing
option” box. This box controls what features are avail abl e
for data entry. If the user selects one or all of the
avai l abl e check boxes then the dialogs below the header
wi |l beconme enabl ed. In the parsing options box, users
have the option to nove the file, parse the nessage to the
dat abase, parse the nessage to JW or add a secondary

selection criteri a.

. Message Parsing Program
Fil&

Select Profile Mame Passing Dplions
i ] et Diplay =
F
Frofile Mame Search Fhrase =
|HI—'Z-'Z-' T r
Fi gure 16: Message Parsi ng Program Header

b. But t onol ogy

As seen in Figure 15, there are several buttons
along the right-hand side of the program that allow the
user to Add Profile, Edit Profile, Copy Profile, Renove
Profile, Save Profile, Exit, Edit Adm n and Parse Messages.
Depending on the current action that the user is trying to
perform sone or all of the buttons nay be available for
the user to select. The neani ngs of each of the buttons
are self-explanatory, however the nethod for adding or
editing a profile is not necessarily so. When the program
is initially opened the program window wll look 1like
Figure 15 with nost of the screen disabled, the text boxes
blank and the objects wunder the header [ ocked. Thi s
ensures that the profiles will not be changed accidentally.
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If a users wishes to view the list of profile nanes then
they can select the drop-down list and click on the
appropriate profile nane. Once the profile is selected the
information stored for that profile wll be visible,
however the boxes will remain disabled and | ocked. If the
user wi shes to change the profile, the Edit Profile button
shoul d be selected and then all objects that have checks in
the header will be enabled and unlocked (Fig. 17). If the
Profile Option in the header is not selected, then the
associ ated box bel ow the header will not be enabl ed.

Figure 17: Exanpl e of an Editable Profile

C. Entering Data into the Move File Franme

The Mowve File frame (Fig. 18) is where the user
can specify where a parsed nessage should be noved to and
how the file should be named. Dependi ng on the nessage
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type, different pieces of information may be available from
the nmessage itself or the activeship.txt file, which can be
attached to the filenane to help make the file nore
identifiable than just using a standard nam ng convention.
The nove file franme interface provides the text box to
enter a directory nanme and then provides two nethods to
specify the filenane. If the user selects Prefornmatted,
the filename will be created by selecting fromthe |ist of
avai |l abl e options. Using this nethod, the user can create
either a dynamc filenanme that is unique for every nessage

or a static filenanme that wll overwite every tine a new
nessage is received. If the user selects Mnual, then the
user can type in the filenane that wll overwite any
previ ous nessage. For either choice, if the nessage is

al so parsed to the database, a copy of the original nessage
w Il be saved in the database.

Mlarwe File
Diractary:
|e \Thesgish Farmet,

Filaname:

* Prelomated
[v Foubs Mumbe:
[+ Dhiginator
[T Adkds
[ Dabe of Mersage
¥ Time of Mezage
¥ orihof Mesiage

Figure 18: Move File Dialog box from Message Parsing
Program
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d. Requi red Header Info

The “Required Header Info” franme (Fig. 19) is
used to determne whether the ship nane should be the
Oiginator or the Addressee (ADDE). In the case of an
observation, the Oiginator of the nessage would be the
ship nane. However, if the nessage were a weat her forecast
nmessage (WEAX) to an individual ship, then the ADDE would
be the ship name. Wen a nessage is parsed the information
created fromthis field is used to determne the vessel’s
nane and conpares that to the activeship file to see if
that vessel is being supported. If the vessel is being
supported and route nunber was selected to be part of the
filename, then the route nunber is inserted into the

fil enane.

—Required Header [nfo
|z the Ship Mame the Originator or Adde’?

¢ Originator
 Adde

Figure 19: Requi red Header Frane

e. Dat abase Frane

The Database frame (Fig. 20) is used to clarify
what dat abase nessage type the file should be added to, if
the file should always be saved in the specified “Mve”
directory and finally provides the starting and ending
string that forns the information which is added to the
dat abase. The six message types equate to the six database

types in Figure 20. The yes check box provides the user the
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ability to nove nessages from ships, not currently being

supported, to a different director from those that are

bei ng supported. If this box is selected than nessages
from vessels not being supported wll be noved to the
Ext ernal Message directory. This helps to separate the

vessels that are in the AOR with vessels that are outside
the ACR Finally, the First Search String and Last Search
String provide the key words that cause the parser to parse
out the required text string from the nessage. I n nost
cases, the first search string should be the search phrase
you are |looking for, but in sone cases another string ny do
better. If the first search string is not the sane as the
search phrase, the first search string nust follow the
search phrase in the nessage. If the first search string
precedes the search phrase then the text wll never be
found and the nessage wi |l not parse.

Databue
Dratabase Typs
" Obgervation ¢ OTSH
™ Operations ¢ Geesal
™ MoveRep ™ WESH

Files mzsing & Aioubs Mumber ghould be:
placed n the Edermal Massags Dusclon.

[ %es

Endes First and Last words in seanch for Bhe
beccky postion of He message (mg BESS BT,
RS eic

Fitst Saaich String
I

Last Semanch Siting

Fi gure 20: Dat abase Frane
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f. JMW Fr ame

The JW frame (Fig. 21) provides the JW fornmat
that the nessage will be parsed into. Currently the parser
only supports MOWREP' s and BBXX formatted nessages, however
future versions of this programor others like it should be
able to parse OISR Requests and observations that do not
contain the BBXX | abel. \Wen parsing either a MOVREP or a
BBXX nessage, select the appropriate JW selection and then
provide a directory string for where the files should be
pl aced. All MOVREP files are placed in the appropriate
directory with a shipnane_dtg.shp format where shipnane is
the name of the vessel and dtg is the date-tinme-group of
t he nessage. bservations are place into the appropriate
directory and conbined into one file called jnvobs.dat.
Because JW has separated Sea Synoptic files for every area
that is created within JW, the jnvobs.dat file wll need
to be manual | y appended to t he SEA SYNOPTI C
REPORTANOSMAANOANMSN. JW file, located in the directory of
the area one is using whenever the |atest observations are
needed. If a user does not know what area they are using
from JW, the area nane is located in the top left hand
corner of the JW display screen (Fig. 22) that they use to
di splay JMW products.
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Fi gure 21: JMW Parsing Franme

Figure 22: JW Map Display Screen for Area NEWPAC
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5. Adding Configuration and Parsing Criteria

Once the parser.exe, plist.dat and activeship.txt are
all placed in the designated directory, the program is
ready to be initialized by adding configuration data. To
add configuration data, click on the button |abeled "“Edit
Adm n” (see Fig. 15) to open the adm nistration form (Fig.
23). Once in the admnistration form is open, enter the
command nane and Locati on. Enter this information in the
sane format as the commands Plain Language Address (PLA).
Next, enter the directory locations were the individual
nessages would be stored once they are processed. These
directories can all be the sane path or different paths as
shown in Figure 23. Wile entering the directories into the
adm nistration form ensure that all directory paths end
with the “\”. Error checking is installed to ensure that
the path contains this slash, however, as a general rule

all paths should end with a sl ash.
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w Al Estration

Administration
Ceorwresral hares Corrrmesnd Lo shion
[HFE- |HEI'ITEF:E" L&
Obisstendion D fechay OPS D iechoy
|II WEHIP_FOLDERYDBSY, |I'. VEHIF_FOLDERMOPEY
Estinal Merrage Daecioy Diap Descloiy
||: \EHIP_FOLDERNE=TMESS ||'_ VEHIP_FOLDERADROP
OTSR Dk WIVREP Dustliiy
||: \GHIF_FOLDERO TS |L VEHIP_FOLDERMITVRER,
NTEAE [ g Geiseisd Dvacioig
||: \SHIP_FOLDERYWES, ||’_ WEHIP_FOLCERAGEME FUsL
Gave Dioan
Figure 23: Form Used to Enter Configuration Data

Now that the configuration data is added, it is tine
to beginning adding the parsing criteria. Since a nethod
of prioritizing the criteria is not available for this
version of the program care and planning should be given
to the order that each criterion is added. As a genera
rule, priority should be given in the follow ng order:

1. Individual search ternms that will be received from
vessels (e.g., BBXX, Surface b, OTSR Request, OISR Report,
etc.)

2. I ndi vidual search terns wth secondary search
criterion set for your command.

3. I ndi vidual search terns wth secondary search
criterion set for other comuands. If you have a priority
for other commands, place the comands with the highest
priority higher in the list.
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As an exanple of how this list should be prepared, the
following short Iist would be for NPMOC San Di ego.

BBXX

SURFACE OB

SURF OB

VEATHER OB

WK OB

MOVREP

MOVEREP

VEAX FOR, SECONDARY: NAVPACMETOCCEN SAN DI EGO CA

VWEAX UPDATE FOR, SECONDARY: NAVPACMETOCCEN SAN

DI EGO CA

10. VEEAX FOR, SECONDARY: NAVPACVETOCCEN YOKOSUKA JA

11. WEAX UPDATE FOR, SECONDARY: NAVPACMETOCCEN
YOKOSUKA JA

12. TROPI CAL CYCLONE, SECONDARY: NAVPACMETOCCEN PEARL

HARBOR HI

Renenber, that if a search word is not found or the

CoNOOAWNE

secondary selection criterion is not found than the nessage
wi Il be given a general nessage type and be parsed into the
general fol der. If you are not concerned wth having
another centers nessage parsed to a specific location or
given a specific nessage type (0OBS, OISR WEAX, OPS, etc.),
do not add themto the |ist.

6. Program QOper ati on

Once the configuration and parsing data have been
entered into the system the program can be run by placing
the files in the designated drop directory and nmanually
activating the “Parse Messages” button. Qccasi onal |y,
errors occur with a particular file that causes the program
to stop operating. In nost cases the filename w il appear
in an error box. To continue the parsing process, renobve
the file and press the parse nessages button again. Once
the parsing program is conplete a nessage box wll open
telling you that you have successfully parsed all the
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avai |l abl e nessages. Click the OK button and |eave the
program open for the next round of parsing. Once you have
conpleted the parsing process it is a good idea to go ahead
and inport the mnessages into the database (See Program
Qperation under the Electronic Ship Fol der section).

C. ELECTRONI C SHI P FOLDER DATABASE

The El ectronic Ship Folder (ESF) Database (Fig. 24) is
designed to be the one stop data location for the OISR
router. The database provides data entry and access
capability to custoner, support, and nessage data.
Additionally, the program has the capability to provide
links to valuable METOC data such as satellite inmages,
overlaid nodel verification products, Meteograns and nany
ot her products which can be produced using JMW' s slide show
buil der, WBI or Terascan. Once the support information has
been entered, htm web pages, netrics and reports can be

automatically generated fromthe existing data.
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Figure 24: El ectronic Ship Folder Start Form

1. Program Requi renment s

The database used to create the ESF is run on Access
2000 and requires Mcrosoft Wndows OS running Mcrosoft
Ofice 2000 or Mcrosoft Ofice XP to operate. Si nce
dat abases have a tendency to becone very |arge, the machine
that is used to store the database should have several
hundred MB' s of avail abl e storage.

2. Program Fil e Descriptions

The database programis made up of four files that are
responsible for muintaining the data, «controlling the
security access, providing the ingestible data, or

cont ai ni ng the exported dat a.
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1. ESF. mdb: The database file is the esf.mdb file
that contains all the Forns, Tables, Queries, VBA Mdul es
and Reports that are used by the program

2. Syst em ndw: The systemnmdw file controls the
security access to the program This level of security is
not neant to keep people out of the database since the
program will be on a secured network, but instead to |og
access to the database.

3. Mess. t xt : This file is created by the Message
Parsing Program and contains all the nessage traffic that
has been received by the center. This file is used by the

OTSR router to view inconm ng nessage traffic and ease data
entry procedures.

4, Activeship. txt: Activeship.txt is exported from
the database once sone data has been entered into the
system and ships are under active support from the OISR
Center.

3. I nstall ati on

To install the ESF program copy the esf.ndb and
systemnmdw files into the sane directory where the
parser.exe file was copied. Now that the files are copied
to the correct directory, the security paraneters need to
be updated. Find wkgadmexe wusually located in the
C.\progranfiles\Mcrosoftoffice\office\1003\ directory. | f
the file is not located in this directory, run a search on
wrkgadm exe to find the file. Once you find the file,
double-click on it and a Wrkgroup Adm nistrator w ndow
(Fig. 25) will open. dick on join to open the Wrk G oup
Information file (Fig. 26) and browse to find the
systemmdw file located in the directory with the ESF
dat abase file. Once the correct systemmdw file is
sel ected, select OK Figure 27 should now be seen; close
this wi ndow and press exit on the Figure 25.
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Workgroup Administrator

Mame:
COmMpansy':
Workgroup ENTHESIS S STEM. MDY

Your workgroup is defined by the warkgroup information file that is used
at startup. You can create a new workgroup by creating a new
information file, o join an existing workgroup by changing the
information File that is used at skartup.

Create. .. I Jain. .. | Exit |

Fi gure 25: M crosoft Access Workgroup Adm ni strator

Workgroup Information File

Use the path and name below, or enter a different path and name Far
the new workgroup infomation file,

Dakabase: Y THESISLSYSTEM. MDY Browse... |
Ik, I Cancel |
Fi gure 26: Wor kgroup Information File

Workgroup Adminkstratog

You hawve sueoesafilby poere d the woelgroup defired by the wodkgeoup sxfomation file

EATHESISWSYSTEM ML
L o |

Figure 27: Wor kgr oup Admi ni strat or

Now that the program is installed and the system
settings are in place, double-click on esf.mdb and nake
sure that the log in screen opens (Fig. 28) when the

dat abase starts.
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Fi gure 28: Dat abase Login Screen

If a login screen does not appear when the program
starts, repeat the installation process and ensure that you
have not selected the systemndw from a directory other
than were the database is |ocated. Upon initial install of
the database the Admn password is adm nl. Before you
begin to use the database, the chosen adm nistrator of the
dat abase should change the Admin login and add new | ogins
for each nenber who will have access to the database. To
conplete these operations follow the instructions in the
next section.

4. Addi ng or Changi ng Security Logins

a. Changi ng Logi n Passwor ds

To change the adm nistrator (Adm n) or any other

| ogi ns password, users nmust login as Admn. Once you have
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opened the database and logged in, click on Tools on the
mai n tool bar, then Security and finally, User and G oup
Accounts (Fig. 29).

r
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Fi gure 29: Accessing Security Form

Once users select the User and G oup Accounts, a
User and G oup Accounts wi ndow (Fig. 30) will open show ng
the admn user. If this is the first time using the
program than the Adm n password should be changed so to
ensure program integrity. To change the Adm n password,
click on the “Change Logon Password” and check to nmake sure
that the User Nane is Admn. If the user nane is not
Adm n, than the user is not logged in as Admn and nust
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login again as Admn to conplete the password change. | f
the username is Admin then enter adm nl or any previously
entered password into the AOd Password text box and the
enter the new password in the New Password and Verify
boxes. dick on the Apply button and then select OK.  Your
new password is now in effect. To test the login, close
the database and login again as Adm n. | f soneone ot her
than Adm n needs to have there password changed or reset
two nmethods can be used. The first method is to login as
the user and then follow the procedures above or, nethod
two is to have Admn clear the password of the user by
selecting the users nane under User and Nane: and then
click dear Password. This will clear the users password
and when they login they will only enter the |ogin nane
W t hout any password. To reset the password, have the user
open the User and G oup Accounts w ndow (Fig. 29 and 30)
and go to Change Logon Password and enter a new password in
the New Password and Verify text boxes.
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User and Groip Accodanls I__

| Gooups | Change Logon Pasemcr |

| | |

Fi gure 30: User and G oup Accounts

Fi gure 31: Changi ng Admi n Login

b. Add New Login

To add a new login to the database, login to the

dat abase as Adnin and open the User and Goup Accounts
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wi ndow by following the instructions from the previous
section. Click on the Users tab (Fig. 30) of the w ndow
and select New to open the New User/Goup form (Fig. 32).
Enter the users nanme (see warning below) in the nane box
and then enter a Personal |D value. This val ue does not
need to be unique; however the conbination of the Name and
Personal |ID value nust be unique. Cick on OK and the new
user will be created without a password associated with it.
To add the password, close the database and login as the
new user, but do not add a password in the password bl ock

When the new user is logged in, open the User and G oup
Accounts w ndow and go to Change Logon Password. At the
Change Logon Password w ndow and verify that the User Nane
is the sanme as the new users and enter the new password

into the New Password and Verify text boxes.

Warning: \When creating a login and password only
use letters (a — Z) and nunbers (0 -9). Do not use spaces,
sl ashes or any other unusual character as they may change
when t he dat abase is conpacted or repaired.

New User/Group HE

i‘dame: O
Personal ID: Cancel
|
Fi gure 32: New User/ Group Entry Form
5. Description of Database Setup and User Interface

The database is designed to reduce redundant data
entry and allow quick access to necessary data. Al
queries, forms, reports and htm pages are built on the

information, which is stored in the many tables within the
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dat abase. Figure 33 shows the relationship between the two
primary tables (Custoner and Support) and the secondary
tabl es that provide inputs to the prinmary tables.

Fi gure 33: Dat abase Tabl e Rel ati onshi ps

To fully understand how the database operates one mnust
understand what nmekes up the database. The follow ng
sections wll describe the tables, forns and reports
generated by the database.

a. Tabl es

Tables are the foundation to any database. They
hold the information for the database, as well as provide
the initial formatting for how the data will be stored.
From Figure 33, this database contains 15 separate tables
with sone additional tables being created and deleted as
files are inported and exported. The follow ng paragraphs
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will discuss the key tables and what they are used for.
Additionally, any special relationships between the tables
and the inpact that that relationship has on data entry

wi Il be discussed.

The Customer table (Fig. 34) contains all the
per manent and sem -permanent information about the vessel.
This information includes the points of contact, telephone
nunber s, e- mai | addr esses, vessel limts, ship
characteristics, vessel manning, operational comanders and
possi bl e nmechanical problens associated with the vessel.
This information should be nmaintained with the utnost
vigilance since it is the table that will provide the nost
conplete pass down between the vessel’s mssions. The
Custoner table has a one-to-many relationship with the
Support table that requires that the custoner entered into
t he Support tabl e exi st in t he Cust omrer Tabl e.
Additionally, the index on the ship nanme is set so that not
duplicate entries can be entered into the table. Thi s
requires that every ship only be entered once the in the
dat abase and that its information be constantly naintained.

The Support Table (Fig. 35) contains all the
information about an individual support mnission. Each
record in the table will be given a mssion route nunber
(RTE) in order to provide a primary identifier between all
the records in this table. Since support from 3 centers
could potentially be in this table, every entry requires a
route nunber for each support entry and this route nunber
will be remain the sane even when vessels is passed to
anot her center. The Support table has many rel ationships

with other tables that provide an input (drop-down list in
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forms) into the data that is available in the Support

t abl e.
[ Trek] Hrres [ GobaTipe |
SEIPNAAE [k MAME OF SHIP. INCLLDTE PREFDCCE /. LSS, LIS0G, MY, B, ETC.)
| IHLLKH Tk, THRE OF SHIP SN0 HULL MNUMEER (CVN T2, To8G05 1T
| IHEADLIM Nusnkeer HEAD SEAS LIMITS
EEAMLIM et BELM SEAS LIMITS
|1 STERMLIM Kumber STERK SCAS LIMOTS
| AL HKeumber WINGD LIMETS
[ Tk SHIPS POANT OF CORMTALCT
L 100 Tk COMPERCIAL FHOME NUMEER
| JELL Teak CELLLULES PHOKE NUMEER
| IMMRRSAT Teok
[ Tk COMFERLIAL O [RRARZAT PR AUMEER
EHAL Tk SHIPS EMAIL ADDEESS
[+, L] Tesk COMMLSAD WiHO HAS OPERATIONAL COMTROL OF UMIT
SHIP I Teuk
LEMGTH Mumber LERGTH TO MEARLST POOT
WILITH Meumber WIDTH 15 NERRES T FORT
FWODRERT Hiumibar FOREWARD DRAFT T0 MEAREST FOOT
AFTORAFT Msnkeer AFT DRAFT TO NEAREST FOCT
COSPLEEMENT et AMOUNT OF DISPLAEMENT FOR THE YESSEL 1N LS. GALLOMS
EMGINES: Tk NLUMENR. OF ENGINES
HWFTS Tk NUMERLH. OF SHAFTS
MIANSPEED: RN SPEED OF WESZEL [N ETS
MASTLANGE RANGE OF WESSZEL AT MAX SPEED [N hH
(FLOSNGSFEED et WHAT 15 THE NORPFEL CRULSTNG SPEED OF WESSLE IN ETS
Mumber MU RARRGE OF YESSIL AT CRUISING PEED INMM
FLELCARSCITY Meumber
CFFICERS: Hambar HUMBER, OF CFFICERS.
REW Findig RUMBER. OF CREWMEMBERS
UETOOMMENTS e COMMENTS ABOLIT SHIF
15 Tauk WHET A1E5 [5 THE 3-0F 4 MEMBER OFT
FICTURE. OLE Chisct PHATO OF SHIF
Fi gure 34: Custoner Tabl e
ikl Firea | Do T | Do iplias
HFFORTID Fajhobpenber
[ |&re Peat
|| | FTARTIATE Cugtn Tirns DUATE OF T, SUFFORT
|| ETOPDATE CuteiTires DETE SUPPORT FIMISHED
|| TLASSTFICATION Tt CLASSFICATION OF SLUPPDRT
|| SHIFRAME Teal HAME OF SHIP INCLUDONG PREFIXCLE. LS5, MW, U500, ETC)
|| *ETHOD Text FRIMART METHOD OF RECUETT
|| MCYREPDTS Teat DBTE- TIME-GROILIP OF MCRER MESREGE
I g L] ot LATE-TIHE-GROLP OF HOWDRD HEZSALE
|| DL Teal FOINT OF DEPARTIRE FOR WESSEL
| AR Faxt FOONT OF ARRTIE FOE WEREEL
| ETT Teal ESTIMATED TIME OF DEFARTLRE FROM [EPARTURE POONT
| =1A Pt ESTIMATED TIME OF ARHINVAL AT DS TS TDOR FUIN
[ R _sTAns Teut CURRENT STATUS OF SUPFRT
||| iy Feal AEERENTATEON FOIL THE PURUNOSE OF HWIRG WESSEL 12-H0LILY
|| OTWE_TUeE Teat TYPL OF SUPPORT TOPECNTDE 10 SIS
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el
Fi gure 35: Support Tabl e

The OPCON table, which feeds the Customer table
with the appropriate operational comander, is wused in
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conjunction with the OPCONINFO table (Fig. 36). These two
tabl es have a one-to-nany relation where the OPCON table
provides the name of the operational conmander and the
OPCONI NFO provi des the point of contacts (POC) nane, e-nmai
address and phone nunber. Since an OPCON can have severa
POC s the OPCON needed to be separated from the POC dat a.
A POCC of an OPCON cannot be added until the OPCON is
avai l abl e in the OPCON tabl e.

Field Mame | Data Type | Descripkion
L OPCON Text MAME OF CPERATIONAL COMMANDER,
L |POC Texk POINT OF COMTACT AT OPCON STAFF
L |EMAIL Text EMAIL ADDRESS QF QPCOMN POC
. |PHOME Texk PHOME MUMEER. QF QPCON POC
Fi gure 36: Oper ati onal Conmmand | nfo Tabl e (OPCONI NFO

The final key table in the database is the
SHI PLOC table that contains the related hyperlink products
based on the geographic area of the custoner’s position.
Again, a one-to-many relationship was created between
GEOLOCATIONS and SHIPLOC to provide data to the Support
tabl e. The GEOLOCATIONS table holds the available
geographic regions that a vessel can be in and the SH PLOC
table holds the locations with the products nanes and

hyperlink to the product.

Foidd bawrrs | DsksTepe | Cssiription
PRI R L R [ ] Taxt GENERAL GECOGRAFHI_ AL LS AT OF VESIEL [N THE WOELD (RERAC, TROPICE, [0 EFLC. )
FRODIUCTHAME Teuk FGME OF PRODUCT BEING LINEED TO
[¥|FrooucTLm e ADDRESS OF L
Figure 37: Ship Position Product Link Table (SH PLOC)
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b. For s

Formse in a database are the primary neans of
entering data. By creating useful forns, the user can
qui ckly and easily enter the necessary information and nake
the information available to the rest of the command. This
dat abase has many forns for entering the data into the
tables. Sone forns are individual fornms that are connected
to only one table, however many of the forns have forns and
sub fornms which use data from the first form to recall
information from the sub form In nobst case, where you
find a one-to-many relationship between the tables, you
will also find a sub formused to access the table with the
many relationship. In Figure 38, the sub form is inside
the box and is dependent on the SH PNAME i nput box.

The first formthat a user interacts wth is the
startup form (Fig. 39) that controls the basic navigation
through the program Fromthe startup form a user can nove
to the secondary fornms to add a new custoner, add new
support, nodify existing support, review incom ng nessages,
import or export required files, view or print the turnover
sheet, nodify the admnistration forms or close the

dat abase.
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Fi gure 38: Area Inside the Box is the Sub Form of the
Support Form

58



B3 nbirreandt Aarsss - [Stamap | Fanmn)

(e fdi fee ot Fpmd feronis T Weider Bip LIEH

E- QS I S L il - = = e I
| ldwrw =07 = mFu | s e
OTSR ELECTRONIC SHIP FOLDER
I
— o
T ma gt J Pk B 1F |
[ pree e | Anens b e |
b
Fi gure 39: Startup Form Used to Navigate through

Program

The Add Custoner form (Fig. 40) is used to enter,
view or nodify data about custoners that either are or wll
be supported by OISR The primary purpose of this formis
to provide history on vessels so that as personnel in the
OISR program turnover and are replaced by new routers,
information on how a vessel were supported or what their
standard limts are, can be obtained. This form contains
much of the standard information that is available via web
pages or “Janes”, however if the information can be
retrieved directly from the custoner, the data is usually
far nore accurate. Alnost all the controls on the formare

text input where the data is typed directly into the text
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boxes. The only exception to this is the Search by Ship
Nane drop-down box and the OPCON sub form The Search by
Ship Nane control allows the user to select the custoner
that they wish to review It also provides a way to
quickly view all the custoners to determne if a new
custonmer needs to be added. The OPCON sub formis used to
view all the POC s of the selected OPCON. To change the
current POC use the navigation bar below the POC and PHONE
header . For information on how to enter data into each of
the text boxes, select the box and then look in the [|ower
| eft-hand corner of the screen to see what is suppose to be
in the box and what the format shoul d be.
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Fi gure 40: Custoner Entry Form
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The Support Form (Fig. 40) is the primary form

that a router or OISR tech will use while working with the
data entry portion of this program Because of the
i nportance of entering data correctly, we wll discuss each
of the controls of this formin detail. This formis used

for adding, editing and viewing all supported custoners.
Two versions of this form are available from the Startup
form Add New Support and Open OISR Support. The Add New
Support opens the form to a new record and the Open OTSR
Support opens the formto the first record. Once you have
opened the OISR support form new support can be added by
clicking on the Add New Support button at the bottom left

of the screen.

The SHI PNAME drop-down box allows the wuser to
only select custoners, which have previously been added to
the Custonmer table. If a custoner is not available,
mnimze of close the Support form and then open the
Custoner form and add the new custoner by clicking on the
“Add New Custoner” button. Once the custoner information
is added, close the Custoner table and then nmaxim ze or
reopen the Support Form and select the customer from the

drop-down i st.

As nentioned in the Tables section, the RTE is
required for all entries in the Support table. The RTE is

made up of the INIT, the current year and the sequenti al

support nunber. The INIT is the first letter in the
commands location (S = San Diego, N = Norfolk, and Y =
Yokosuka) and is set to default to the users val ue. The

current year is set by wusing the systens clock, so

depending on the tinme settings that one uses the clocks
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could vary whether you are wusing local or GMI tine.
Finally, the Support Nunber is a sequential nunber that is
set by the system by conparing the last value entered and
adding 1. This value will reset to 1 upon the shift to the
new year. These three values nmake up the RTE, which wll
remain the sane for the renmainder of the support for this
track. Because these values are automatically entered when
the new support is added, these three objects have been
removed from the tab order and do not normally receive the
focus. To change the value of the Support Nunber, select
the text box under SUPPORTNUM and type in a new val ue.
Renmenber: The next support value will add 1 to the nodified
entry so you nmay need to change that value if you are not
addi ng nunbers sequentially.

The classification of the support is selected
from a drop-down nenu and is wusually provided in the
MOVREP, MOVORD or OISR request nessage. Enter this val ue
by typing the first couple of letters to the classification
and selecting enter or select the drop-down list and choose
the appropriate val ue.

Both and STARTDATE and STOPDATE are entered by
selecting the current status of the support. If the
TR _SUPPORT changes from “PENDING to “OPSNORVAL” or *“12
Hourly” then the STARTDATE wll enter in a DD MWYY
format, where DD is day, MW is nonth and YY is the | ast
two digits of the Year. Additionally, the STOPDATE is
entered when the TR _STATUS changes from an active type of
support to “FINAL". Error checking has been created to
check if the TR _STATUS has changed in a nmanor which would

extend the support of renove a STOPDATE, such as m stakenly
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selecting FINAL before one neant to. The tab order for
these controls has also been renpbved to avoid data entry

m st akes.

As shown in Figure 38, the values from Limts to
Customer Comments are associated with the Custoner form
To edit any of these values, select “Qpen Full Custoner
Fornmi, edit the necessary fields and then click on *Save
and C ose Forni. The values you have edited wll be
nodi fied and the new values will appear when you return to
t he Support form

The “PRIMARY METHOD OF REQ” drop-down box is a
selection to choose the method with which this particular
support was requested. The standard choices for this
object are wusually, Mvenent Report (MOWREP), Movenent
Order (MOVORD), OISR request, e-mail, or voice, however
addi ti onal choices can be added by selecting the
“Adm nistration Fornt and clicking on “Cpen Mthod of
Request ”. Enter the new value on the next open line and
close the form

The “MOVREP/ Pri Request DTG object is the Date-
Time_Goup of the request nessage, unless the request cones
from a MOVORD nessage. If the request nethod does cone
froma MOVORD, enter the value in the “MOVORD DTG box. In
the cases when a custoner provides both a MOVREP and MOVORD
to request support, enter the DTG of the nessages in the

appropri ate boxes.

TR STATUS is the current operational status of
the vessel. The choices for TR _STATUS are:

1. 12 Hourly: This status is used when the vessel
has net or exceeded their current operational limts and is
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under close watch from OISR or under OISR advisory or
di verts (WEAX every 12 hours).

2. OPS NORMAL: This status is used when the vessel

i s underway and under their operational limts.
3. IN PORT: This status is used for vessels that are
still under OISR support and in port for a short duration

or OISR can use this status as a rem nder that the vessel
is in port, but not currently under support. This would be
hel pful for sending sortie nmessages and ensuring that all
vessel s have been notifi ed.

4. PENDI NG This status is used for those vessels
that have submtted an OISR request, but are not currently
under way.

5. FINAL: Status used when support for a vessel has
conpl et ed.

Addi ti onal TR _STATUS val ues can be added by nodifying the
“TR _Status Types” button on the admnistration form If a
vessel is under 12 hourly status than anplifying remarks
can be added by selecting the cause for the support in the
“12 Hourly cause” drop-down box. The purpose of this box
is to provide a reason for placing a vessel on the current
support. This box could be wused for all operational
status, however the standard reasons only include those
that neet the OISR advisory or divert criteria.

The OTWE_SUPP box provides information about what
support was requested and will be supplied to the vessel
The standard choi ces are:

1. AWEAX: This type is used when the vessel
only requests aviation weather forecast nessages and
does not require OTSR services.

2. AWEAX/ OPAREA: This type is used when the
vessel is located within a | ocal area OPAREA, however
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due to operations requires special information from
the avi ati on weat her forecast nessage.

3. OPAREA: Type used when vessel is operating in
| ocal OPAREA and only requires a standard shi pboard
forecast.

4. OISR Type used for vessel transiting |large
ocean basi ns.

5. OISR AWEAX: Type used for vessels who are
transiting |l arge ocean basins and require an aviation
forecast.

6. OISR WEAX: Type used for vessels who are
transiting |large ocean basins and require a shipboard
forecast.

7. OISR/ OPAREA: Type usually used for vessels
that are conducting operations that may be weat her
sensitive and require a nore watch eye from OTSR
(e.g., tow ng operations, TAGOS ops, diving
oper ati ons)

8. WEAX: Type used for vessels only requiring a
shi pboard forecast.

9. SPECI AL SUPPORT: Type defined by | ocal
center, may be used for vessels not under Navy support
but that nay need notification if a stormis in the
general vicinity of the vessel.

10. SA: Ship of Inportance, could be a carrier
or anphi bi ous vessel with an enbarked neteorol ogy and
oceanogr aphy division (OA division). Messages are not
usually witten to a vessel of this type; however OISR
coordination is required between OTSR and the vessels
QA di vi sion.

Addi tional OITWE Support options can be added by nodifying
t he OTWE Support Types on the Admi nistration form

The “Special Support” text box is a space to add
any additional products that a vessel may have requested.

If the vessel has an enbarked net on board, and the net
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needs satellite inages sent daily or if the vessel would
| i ke a graphical WEAX, than this information could be added

to the form

The “Ships in Conpany” text box is used to list
additional vessels that will be transiting with the |ead
vessel . This condition could be pernmanent or tenporary

dependi ng on the operations.

The next section of the Support formis the npst
i nportant portion of the entire form This section is the
departure and arrival information. If this information is
not entered correctly, then vessels may be many mles from
where the forecasting team expects the vessel to be. Bot h
the departure location and the arrival |ocation boxes are
sinply a text box wused to type in the appropriate
i nformation recei ved from the MOVREP or MOVORD
Additionally, each location has a departure or arrival
time, respectively, that is inputted in a DDHHHHMVMYYYY
format where D is day, His hour and mnutes, Mis 3 letter
nonth and Y is four nunber year.

The next object in our discussion is the Location
dr op-down box which provide information on where the vessel
is located in relation to METOC products that are being
pr oduced. In order to nake the Electronic Ship Folder a
one stop shop location to review current support and
val uabl e forecasting tool, the system nust know where the
vessel is located. Once the user select the region of the

world that the vessel is in, he or she now has access to

product |inks that have been established in the Ship
Location table (SH PLOC). As discussed in the tables
section of this thesis, the linked products can then be
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viewed to analyze the current situation or forecast the
upcom ng conditions. One can access the links by selecting
the ship location, selecting the product name and then

clicking on the View Product command button

The final user input to this form is the
Ol _Comrents block which is used for the on watch router to
provi de comments to the next on com ng watches. This block
usually ~contains information about conversations that
occurred during the watch, or possible routing scenarios.
This information should be kept as current and in-depth as

possi bl e.

Except for the conmmand buttons that are |abel ed
according to their task, the only other feature of the
Support Formis the Quick Search section in the |ower right
hand portion of the form In this portion of the form the
user can quickly access the needed RTE, Ship Nane or view
the current support by track status. Additionally, nessage
traffic pertaining to the current RTE is avail able by using
the Message buttons at the bottom of the page.
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Fi gure 41: Support Entry Form

The last major form that is used in the program
is the MESSForm (Fig. 42). This formis used to access the
many nessages that are being added to the system daily as
nessage traffic enters the conmand. The MESSForm i s used
to view the data which has been added to the Message table
and formatted for easier reading than reading from the
tables. One feature that is available fromthe MESSFormis
the ability to enter new support while having the nessage
di spl ayed on the active screen. This helps to avoid sone
human error when translating the information from one
screen to another or from paper to screen. To add new
support from the MESSForm find the nmessage that you w sh
to enter into the database and select the button that
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reads, “Add New Support Using this Message”. This action
will open Figure 43 and allow the user to have easy access

to the required nmessages while entering the data.
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Figure 42: Message Form used to Review Message Traffic
and Provide an Easy Method to Add New Support
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Figure 43: New Support Qui ckForm used to Vi ew Message
Traffic While Entering Support Data

C. Reports

The standard program cones wth tw primry
reports, the OISR Turnover Report and the Current Status

Report. The OTSR Turnover Report is produced from several
queries that organize the 12 Hourly, OPS Normal, | NPORT and
Pendi ng vessels. This report contains the information

needed to provide a proper turnover to the next watch (e.g,
status of the vessel, departure and arrival |ocations and
times, nessage DTG s, and turnover comments. The Current
Status formis a nmuch nore abbreviated report that would be
provided to the chain of conmand for general awareness of
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the OISR support. Usi ng Access’s report generation tool

addi tional reports can be generat ed.

d. HTM. D spl ay

The HTM. web pages are created based on the 12-
hourly and ops nornmal custoners. The pages are only
generated if the particular nessages or supporting htnl
page is avail abl e. If for instance, a support vessel does
not have WEAX or operational nessages the WEAX and OPS
links will not be avail able. If the vessel does not have
any nessages associated with its route nunber, than that
ship wll not be available on the support page. Figures 44

t hrough 46 show representative htm docunents.
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Figure 44: OTSR I ndex. htm File
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6. Program Qper ati on

Qperation of the ESF database is very easy with a
little understanding of the basic operation of the program
itself and Access 2000. The instructions in this chapter
provide a very good overview on how the program should be
used and how information should be entered into the
pr ogram As nentioned before, the ESF program can be
operated from a network or stand al one PC. If the program
is placed on a network drive, responsibilities for
maintaining the data can be dispersed to severa
i ndi viduals, however one admnistrator can easily operate
this program These basic procedures should be followed in
mai ntai n the ESF dat abase.

1. Ensure that all current and near future custoner
have been added to the Customer Form

2. | ngest nessages from the Message Parsing Program
as often as the files are available. This keeps the nunber
of ingest files to a smaller and nore nmanageabl e nunber

3. Revi ew nessages frequently and utilize the New
Support QuickForm to enter the available information from
t he nmessage.

4. For easier tracking of nessages, be sure to change
the nmessage type from general to the appropriate value if
t he nessages where not properly parsed.

5. Update the support information by wusing the
Support Form on the main startup form Be as detailed as
possi bl e when updating the OISR conments.

6. Qut put htm docunents once all support data is

updated by clicking in the “Create HIM. Page” button from
the startup form
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| V. TESTI NG AND EVALUATI ON

In this chapter, the operational concept (OPCON), data
flow and the test results will be discussed. The JW and
METCAST software nodifications and concept of operations,
along with the initial version of the Message Parsing
Program were tested during Fleet Battle Experinent Juliet
(FBE-J) in San Diego. A second test to evaluate the final
version of the Message Parsing Program and the Electronic
Ship Fol ders concepts was conducted in the classified |ab
at the Naval Post G aduate School (NPS). An Qperationa
Concept (OPCON) was developed to describe how the various
progranms work in an operational environnent.

A FBE-J TEST

Tests were conducted during FBE-J between July and
August 2002 to denonstrate ship track and HW production
and distribution. The distribution of XM. data was tested
bet ween several JW users as well as to the Polexis Wb COP
call ed Vi ewPoi nt . Addi tionally, t he producti on and
distribution of shape files was tested to ensure that these
files could be used by ESRI viewers. Additional goals and
requi renents were established during FBE-J for the Polexis
software; however, for this thesis only the product ingest
and di splay of JW products were tested.

1. Oper ati onal Concept

The OPCON for this test was to create HWD' s and ship
tracks using the MPP and JW, publish these products and
make them avail able for custonmer downl oad. For this test
the METCAST and Pol exis software were used to downl oad the
finished products, however any web enabl ed application that
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understands XM. formatted nessages can be used. . This
test simulated the production of products from a typical
METOC center and denonstrated how centers can coll aborate
to conbine products and thus create a |arger support area
of col |l aborated products. This type of product production
would be used to create a regional or global HAD where
centers, facilities or detachnents could provide inputs to
a central coordinator who fuses the products into one.
Depending on the claimncy CONOPS, this coordinator could
be single “Super Center” that is responsible for half the
world or a coordinated effort between commands on the sane
echelon |evel. In our current center architecture where
each center is run by an METOC Captain and comand
boundaries are closely aligned with Fleet responsibilities,
coordination is required to prepare products that overlay
properly at boundaries. Today, coordination is conducted
over the phone or over Internet Relay Chat (IRC). By
coordinating the boundaries prior to creating the product,
producers can quickly negotiate and correct and differences
at the boundaries. Once producers agree on the collaborated
product the operational attribute is turned on and the
product is now avail able to operational custoners.
2. Dat a Fl ow

Figure 47 describes the data flow from product
generation to di ssem nati on and t hen to pr oduct
availability. Products are produced by a METOC center
using JW and published using METCAST (File|Publish Draw ng
for HAD's, the Publish button on the ship route editor for
ship tracks). The publishing agent is called wshove and
is used to push the product wth associated attributes to

the METCAST server where the product is placed in a
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channel . Once the product is in the channel, it is
available for download by other METCAST <clients and
appl i cations t hat used t he METCAST  di scovery and

subscription services.

Data Flow tor FBE-J Test

Products
gvalable to
e, | o other
Overlavs W -shove | Channels oy oy
3 METCAST METCAST
oenerated T
11- y :":L"'r'rﬂr CEHIETIE O
from JMY other
display
products
Prostocts retmel io
proiduct gerersor v
RIETCASRT Chie
Figure 47: Data Fl ow for FBE-J Test

3. Resul ts

Initially MP generated ship tracks were placed
directly into the JW tracks directory. The initial
version of the MPP correctly parsed about 50% of the
MOVREPs that it was fed. For those files that were not
parsed correctly, manual nodifications to the files had to
be made. In nmost cases, the nodified files corrected nost

file errors. For those errors that even manual corrections
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could not fix, the tracks were nmanually entered into JW's
ship route editor. In general, errors with the MPP were
due to inproper formatting and additional spaces in the
nmessages. Once the tracks were displayable in JW, the
nessages were converted to XM. and successfully published
to the METCAST server 100% of the tine. Al'l  published
products that were successfully displayed on both JW and
Pol exi s di spl ays. The ease of publishing, retrieving and
updating was tested by <creating separate Eastern and
Western Pacific HAD s, publishing the products, and
downl oading them to a local system Once the files were
downl oaded, both files were inported to the JW display.
In some cases, differences were created at the boundaries
to verify that corrections could be made to the existing
files and could be updated. In every case, the new product
either wote over the existing product or a new product was
generated as desired. Figures 48 through 63 graphically
depict the process of producing two separate forecasts and

merging theminto one.
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Figure 48: Creation of Wst Pacific HWD
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The first step in creating any conbined forecast is to
create the individual forecast pieces. During the exercise
users produced a Wstern Pacific HW that included
paranmeters such as |ocations of highs, lows, fronts, wnd
barbs and ot her weat her phenonena associated with the area
of concern. Boundaries at the 180° or any other METOC
center boundary were coordinated over the phone or using
| RC chat. Once the points are determ ned the individual

centers create the final product.
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Figure 49: Publ i shing West Pacific HW (Form 1)

Figures 49 and 50 represent the process to upload the
files to the METCAST server. For this test, the METCAST
server was |ocated at FNMOC, however, when the TEDS
installs are conpleted at all the |ocal METOC centers | ocal
server could be used. Figures 51 through 53 show the
process to publish the Eastern Pacific HAD. The process is
the sane as that perforned for the Wstern Pacific area,
except that the paraneters in the two publishing forns
contain slightly different attribute data. Once the HWD
XM. files are pushed to the server, the files are
accessible from the METCAST channels dialogs (Fig. 54).
First, open the METCAST client and select the Options then
Channels nenu item Download the product by clicking on the
down arrow in Figure 54 and selecting the whole channel or
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a portion of the channel filtered by attribute (Fig. 55).
Once the file has been downl oaded, select the map of
interest and click on File|lnport Drawing (Fig. 56 and 57)
to add the first HW file. To add the second draw ng,
click on File|Append Inported Drawing (Fig. 58 and 59) to
add any nunber of other overlays to the existing graphic.
By inporting the file rather than adding it through the
standard product selector, a user is able to nodify the
files (Fig. 60 through 62) and publish the changes (Fig.

63).

hen 5

i)
-]

2
|

=
i
I

i}

it B
Fi |

=)
| o)

ﬁfqﬁ

Fi gure 50: Publ i shing West Pacific HAD (Form 2)
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Figure 51: Creation of East Pacific HWD
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Fi gure 52: Publ i shing East Pacific HW (Form 1)

82



ATE 26 245
2020909

LR TR ey
200 ua091 2

—

Fi gure 53: Publ i shing East Pacific HW (Form 2)

Fi gure 54: Accessi ng HAD channel
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Fi gure 56: | mporting East Pac HWD
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Fi gure 59: Conpl ete Pacific HAD with M smat ched
Crossi ng Poi nt

Fi gure 60: M smat ched Crossi ng Point (Bl ow up)
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Fi gure 61: Adj usting WPAC Product

Fi gure 62: Adj usting EPAC Product
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Figure 63: Newl y Created Product
Finally we tested producti on, publ i cation and

subscription of ESRI shape files. Since ESRI’'s shape format
arbitrarily assigns colors, an additional file is required
to associate color with the published shape file. Dependi ng
on the version you are using, the format and file extension
of this file differs. In ARCINFO version 3.2 this file is
a .avl file and is generated by ESRI software. To nmake the
shape file nore useful, a .avl equivalent file needs be
created by JWMW to allow normal METOC synbology to be
di spl ayed properly.

The shape files are created from the downl oaded XM
files. As described in Chapter 111, the XM. files are
converted to shape by using an executable program which is
currently separate from JW. These files were successfully
created and then opened in ARCVIEW 3.2 for display. To
solve the color problens, all HAD s are naned the sane and
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the .avl files were created and associated with each HAD
file.
B. NPS TEST

This test was conducted from the 2nd to the 6th of
Septenber with the purpose of testing the operation of the
Message Parsing Program the Electronic Ship Fol der and how
the outputs from the MPP (ship tracks and observations)
wer e i ngest ed and di spl ayed in t he current JW
architecture.

1. Oper ati onal Concept

The OPCON for this test was to provide a set of
prograns, which ingested operational nessage traffic and
provided the output to a support tracking system the
El ectroni ¢ Ship Folder, and graphical display program JW.
Additionally, output from the database nust be provided to
area Fleet Commanders through an easy to use web page.
This web page should contain, at a mninmum the currently
supported vessels, a graphic of the track and links to the
avai l abl e nmessage traffic. The last requirement was that
the data be available in a format which could be conbined
with other OTSR center data to create a system that was not
only interoperable, but could be used by a center as a
backup tool, in the event, that another center needed them
to provide backup services for an extended duration of
tinme. By having a system of prograns that can parse,
track, dissem nate and backup the currently used bits of
OISR information, the OISR program would have a nore
operationally wuseful tool to conduct the business of
supporting ships. This system would reduce the anount of

time it took to review and enter various types of nessage

89



data and would reduce the nanpower required to maintain

current OTSR web pages.

Manual data entry at each center should be limted to
only those vessels that are currently being supported by
that individual center. Messages being parsed and placed
into the database as specific nessage types (i.e., WEAX
MOVREP, OBSERVATI ON, ETC.) should be reserved for nessages
that affect center supported vessels or those nessages that
are being sent by custoners (i.e., observations or MOWNREPS)
that would be nore difficult to separate. Since the
parsing program can separate between active vessels (those
bei ng supported by the center using the database) and non-
active vessels (those not being supported by the center
usi ng the database), these two groups of nessages should be
separated by directory and through database queries to
reduce overlap Dbetween supporting and non-supporting
centers.

2. Dat a Fl ow

Figure 64 provides a graphic of the data flow from
NPMOC t hrough the processing path. The data flow required
nmessages that were provided by the watch from NPMOC San
Diego, and were transmtted to NPS via an ftp transfer.
Messages are in an ASCII text format and where ingested
into the MPP to determine the nessage type. Once the
nessage type was determned, parsing criteria determ ned
whet her the particular nmessage was to be parsed to the
dat abase, to JW or noved to a new | ocation. If a message
type was not determ ned, then the nessage was parsed to the
database and the file was noved to a general directory,
| ocated on the hard drive. As shown in Figure 42, the
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database output from the MPP provides the RTE (if
avai l abl e), SHI PNAVE, DTG Subject, message type, a link to
the nmessage file, and the parsed text of the message. This
text could vary depending on the nessage type and the

processi ng by the MPP.

Once the nessages were processed, the database inport
file (nmess.txt) is inported by the ESF database to feed the
Messages table. Dat abase users then review the nessage
traffic from the Messages Form While using the Message
Form support can be added or updated by nanually editing
the support data using the information contained in the
nmessages. VWhile the user is reviewing the traffic, the
nmessage type and route nunber are reviewed for accuracy.
This information is later used for the html web page
creation. While the nessages are being reviewed, the
user’s login is added to the userid field to allow the user
to know when all the nessages have been review.

In addition to the files provided to the ESF database,
files are also provided to JW. The individually decoded
MOVREP and decoded observation file are created and nade
available to the user to provide to JW. The MWREP files
can be automatically added to the JWW N NODDSFLS\ TRACK
directory if the user selects this directory within the
MPP. However, the decoded observations are added to the
file jmvobs.dat and nust be pasted into the appropriate SEA
SYNOPTI C REPORTACSANAANOANNSN. JW file within the users JW
area directory. Because JW or METCAST have the potenti al
to make nmany area boxes, the individual user will need to
select the area they wsh to add the files too.

Additionally, only the nobst recent observations wll be
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kept in the JW file since JW is an operational system and
is not routinely used for data archiving or reviewng
hi storical events. Once the MOWREP is parsed and placed
into JW, the track is exported as a graphic and saved to
the designated directory. For this test an inages directory
was added to the \JM/W N\ NODDSFLS\ TRACKS directory. Once
the file is created, the imge is added to the tracks tab
(Fig. 65) in the ESF database. These tracks are |ater used
in the web page generation.

Data Flow for NPS Test

Messages

lmport to parsed Web page

Database 1o generated
ESF
Messages . | Messages
from .| processed
NPMOC by
San Diego MPP
IMV
: Exported
File output output Ship
Obs and Ship racks
I'racks
Fi gure 64: NPS Test Data Fl ow
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Fi gure 65: Ship Track display on Ship Track Tab of ESF

dat abase

Now that the nessages have been parsed, support
dat abase is updated, JWMW files have been created and
inported to the database, the web page generator is ready
to be utilized. The web page is created by clicking on the
“Create HTML Page” on the Startup form This generates an
index.htm file that provides a listing of all 12 hourly and
OPS NORMVAL ships under support, a SH PNAMVE. htm file that
contains links to the available nessages for that ship and
avai l able track imge, and finally a SH PNAME MESS. htm file

that contains the links to the individual nessage files.
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3. RESULTS

The overall operation of the existing system was
sati sfactory; however, as the test progressed several
deficiencies in the program operation and design where
apparent. The results of the individual prograns will be
discussed in this section with additional requirenents to
address deficiencies being added and discussed in Chapter
V.

a. Message Parsing Program

Overall, the program parses nessages correctly
with both MOWREPs and Observations being decoded and JW
files generated. In general, MWNREPs were correctly

processed about 70% of the time wth observations that
contained the BBXX identifier being parsed approxinmately
90% of the tine. For MOVREP files, errors were generated
when incorrect latitude and | ongitude points were found for
the ETA and ETD lines that only contained a port name and
not a lat/long position or when other data was m ssing from
the nessages |ike ship’'s speed. As an exanple, a MOVREP
was submtted with the track going from Cki nawa to Sasebo,
Japan. Wen the parser searched the port list file for the
word Sasebo, it matched to the word Aseb. The program does
conpare | atitude and |ongitude hem spheres; however, since
Sasebo and Aseb are in the sane hem spheres the file
processed nornally. Through this test, it is easy to see
that much nore detailed progranmng is required to parse
the nessages to a higher degree of conpleteness. Al files
that were run through the program were parsed into the
dat abase, except for when fatal errors occurred with the

program These errors usually occurred when twenty or nore
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nessages where parsed at one tinme and incorrect data val ues
or mssing data were processed. Additional errors occurred
when the program did not seemto initialize or reinitialize
correctly with the right variables. These errors could
easily be elimnated with a nore conpl ete understandi ng of
W ndows based programmng in Visual Basic (program
operations, file operations, etc.).
b. El ectroni ¢ Ship Fol der Dat abase

The operation of the database was very reliable.
Messages were entered into the database very quickly and
the OTSR support data could be updated very rapidly. Once
all data was updated, the web pages were generated w thout
any mssing data and products were available. One problem
was found with the ability to inport sonme |ong nessages

into the nessage field of the Message table.

In sonme cases, nessages were truncated due to
their length and only sone portion of the mnessage was
avai lable for review Cicking on the link to the file and
reviewing the text message could overcone this problem
One reason for this error was that Access table fields do
not seemto except general ASCI| string formatting and |ine
feeds were not accepted to format the nessage properly. In
order to fix this problem extra spaces were added to fil
all lines to 69 spaces and then the forns were adjusted to

fit the font; Courier New, 10. This added unnecessary file

size and exceeded the 65,536 character |limt of a neno
field. In nost cases, METOC Messages were not affected by
this error.
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V.  SUWARY AND RECOMVENDATI ONS

A THESI S SUMVARY

Today’s mlitary decision nakers have the challenge of
receiving and processing nore data than has ever been
avai |l abl e before. In addition, decision makers nust also
make decisions faster than in the past since our
comuni cations, as well as our enem es systens and reaction
times have been greatly inproved. In order for METOC
products and services to be viable to the decision makers,
products nust be fully integrated into the decision makers
system This thesis has investigated several neans to
inprove the interoperability of METOC products and services
by inproving the tactical significance of our products,
accessibility to our data, and interoperability between our
i nternal command systens.

In order to inprove the interoperability of JWMW and
METCAST the follow ng capabilities were added:
1. Re-engineered the METCAST Server to allow nultiple
product types, as well as nmultiple product variations.

2. Created comrunication path between JW and METCAST to
all ow JW overlays to be pushed to the METCAST server

3. Devel oped user interface to publish products from JW
and retrieve products fromthe METCAST server.

4. Designed ESRI shape file export capability.

In order to inprove the interoperability of the Navy
METOC OISR program the following capabilities were

denonstrat ed:
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1. Created a nessage parser that scanned operati onal
nmessage traffic and provided output to the database and
JW.

2. Upgraded existing database design to include all OISR
data, which is currently maintained in paper folders.

3. Designed database fornat to be easily transferable
bet ween systens to provide backup capabilities between
centers.

4. Provided web output from database to provide quick
access to all avail able OISR dat a.
B. RECOMVENDATI ONS FOR FURTHER | MPROVEMENTS

1. | mproved I ntegration of Shape File Exporter

The Current method of converting XM HAD's or Ship
Tracks requires wusers to utilize a separate executable
programrequiring themto | eave the JW environnent. Since
this nmethod is outside the normal operations of the program
the procedures are nuch nore confusing and increases the
training requirenments for the program This prograns needs
to be incorporated into the current JW architecture wth
standard W ndows based progranmng structure to determ ne
where the XML file is |located and where the program should
pl ace the converted file.

2. Better Integration of Message Parsing Program and
El ectroni ¢ Ship Fol der Dat abase

In order to nmake the progranms nore efficient and nore
user-friendly, the Message Parsing Program and El ectronic
Ship Folder Database should be conbined into a single
program that handl es the nmessage parsing and data tracking
duties of the OISR Program | mproved error and data
quality checking nust to be utilized to ensure that the

support data is entered into the database correctly.
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Additionally, wherever possible, parsed nessages should
provide inputs to the support database automatically to
reduce the tinme that users nust nanually enter data. As an
exanpl e, MOREP received by ships in centers ACR should be
automatically entered with a notification screen telling
the router that a new request has arrived.

3. | mproved G aphical Display Capabilities

Since the current graphical interface utilizes the JW
di splay tools and does not have its own inherent system
the currently programis limted to displaying only those
products that JM displ ays. Since JW is an operational
system it does not allow historical observations or tracks
to be displayed sinultaneously. One graphic that should be
available is a display that contains all the observations
that were received by a certain vessel for each route
nunber . This not only provides verification of position,
but provides and quick nechanism to verify forecasts.
Addi tional ly, other graphical products such as a ship track
with current satellite data, or a neteogram using the ships
observational data would be very valuable to OISR routers.
Appendi x A displays several other products which this
aut hor believes should be incorporated into the graphical
di splay fromthis program

4, | mproved Statistical Analysis

The current ESF database only provides access to the
text nessages and requires the user to manually parse a
majority of the needed information within the nessage.
| nproved data parsing is required to allow the system to
have access to specific data types that would be useful to

the user of the system As an exanple, observations need
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to be parsed in finer detail, in order to track the
i ndi vi dual parameters of the observation for trend analysis
or graphical displays (e.g., graphic of changing w nd speed

and direction with tine or sea and swell wave hei ght data).

C. OPERATI ONAL | MPLEMENTATI ON

Al JW and METCAST upgrades are under review to be
i npl emented as operational products in the next SPAWAR s
rel ease. The ability to transfer HAD' s and ship tracks
between METCAST wusers is needed by all METOC Regional
centers, not only to support internal requirenents, but
al so to supply JW created products to their |ocal custoner
base. Di al ogs have been initiated between the centers to
provi de necessary training and guidance to inplenent the

systemin the near future.
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APPENDI X A: OTSR GRAPHI CAL DI SPLAYS

Thi s appendi x shows several exanples of products that
should be available from an graphical display system that

is incorporated in an OISR routing support tool.

METOC Conditions Ship-A

Fi gure 66: Modi fi ed Met eogram usi ng Ship Observations
and Model Forecasts
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Figure 67: Ship Position with Mdel Pressures,
Scatteronetry Wnds, Buoy Cbservations and Visual Satellite
| mages

THIE T 1 SOEE GBI 05 1 deg- it Reell SaERLIShog ] -
P Ul LE 2003 A0 AGSE o Seeae(s [AmLE S F hhag]
N 3 [

Fi gure 68: Satellite Overlaid with Mdel Surface
Hei ghts, Mean Sea Level Pressure and Surface W nds
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Fi gure 69: Satellite wth Significant Wave Peri od

Fi gure 70: Satellite wth Sea Surface Tenperatures
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Fi gure 71: Satellite with Ship Track
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